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Bulk Si Electronic Structure
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Any superposition of degenerate Bloch states
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Lifting the Degeneracy
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Lifting the Degeneracy
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Lifting the Degeneracy
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Effective Mass Theory — Step Model

H =U(z) —eFz=

U(z) = UyB(z — z;)
[

Finite Differences Method
- Single Valley Eff. Mass Equation (Fine Description of Evanescent Tail)
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Effective Mass Theory — Step Model
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Step Model Results
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Step Model Results
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Step Model Results
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Relevance of Umklapp Processes
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Interface Position
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Real Samples
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Finite Width Models
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Results for Finite Width
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Conclusions

« We identified nanofabrication parameters that might enhance interface-induced
intervalley coupling;

« High quality heterostructures(L— 0) are indeed more suitable for QC; no sign
of intervalley coupling as large as 10 meV;

* V, could be further enhanced by some band structure
engineering (design of suitable U,);

Effective Mass theory gives consistent description for the intervalley
coupling, free of fitting parameters;

 The unphysical oscillations of V,,5 with the interface position are artifacts of the
effective mass theory in combination with atomistic Bloch Functions;
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